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Satellite Detection of Recent Northern Hemisphere Non-Frozen 
Season Trends (1979-2010)
• 32-yr global daily freeze-thaw record (FT-ESDR) 
developed from overlapping satellite microwave (37V 
GHz) remote sensing (SMMR, SSM/I);
• Defines effective frozen temperature constraints to 
surface water mobility & vegetation growing seasons;
• Large spatial/temporal variability in non-frozen (NF) 
season timing & length (sum of classified NF days);
• Strong (p<0.001) NH trend toward earlier, longer NF 
seasons (1.9 d decade-1) congruent with ~0.3˚C 
decadal warming trend; 
Kim et al. 2012. Rem. Sens. Environ. 121.
